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defectuosos. Unejemploeselcasodeunfabricantedesatélitesdetelecomunicaciones. El problema
queesestudiasepuedeinterpretarcomounegeneralizacióndeautoproteccióncuandohaymásdedos
estadosdelanaturaleza. Ennuestromodelo, laempresadeterminasimultáneamentesunivelde







successfulproducts. Thisproblemisstandardintheoperationmanagementliterature: it isthe
single-periodinventoryproblemunderproductionuncertainty.
Weexaminetheinventorychoiceforariskaversefirmsothatwecanstudytheinteractions
betweenaninventorydecisionandaninsurancedecision footnote . Severalstudieshaveexaminedhow









protection. BoyerandDionne(1983, 1989) andChangandEhrlich(1985) havestudiedtheinteraction
betweenselfinsuranceandselfprotectionwithandwithoutaninsurancemarket. All thesestudieshave
consideredmodelswithtwostatesofnatureandcannotofferpredictionsaboutheformoftheoptimal









showthathequantityofreservegoodsproducedwillbehigherif thefirmhasinsurance. Similarly, the
amountofinsurancepurchasedwillbehigherif thefirmproducesreservegoods. Finally, anincrease
intheproductioncostsofoneofthetwostrategiescausestheinsurancedemandandthereservegoods
demandtoadjustinthesamedirection.
An interestingapplicationofthismodelisthespaceindustry footnote . Spacefirms, generally
facingcontractsforaserialproductionofsatellites, arecharacterizedbyahighdegreeofvariabilityin
theirrevenue. Thisriskinessarisesfrompossibletechnicalfailureduringthelaunchandtheinorbit












pricep. ThefirmfacesaknowndemandandcannotsellmorethanaquantityD ofgoods. Production
requiresdelays. Wecanconsideraoneperiodgame: thegoodsareproduceduringtheperiodand
soldattheendoftheperiod.







E?Ýx,nÞ = w+ px? cÝD + nÞ if x ² D
E+Ýx,nÞ = w+ pD? cÝD + nÞ if x > D
LetdenoteFÝx,nÞ thecumulativedistributionfunctionofxwhentheproductionofthefirmisD + n.
ThefirmobtainsE?Ýx,nÞ withprobabilityFxÝx,nÞ andobtainsthemaximumprofit
E+Ýx,nÞ ¯ EÝD,nÞ withprobability1? FÝD,nÞ.
Byincreasingitslevelofproduction, thefirmmodifiesthedistributionofthenumberofsuccessful

















UÝE?Ýx,nÞÞdFÝx,nÞ + Ý1? FÝD,nÞÞUÝEÝD,nÞÞ   #   
whereE denotestheexpectationperator.
Theoptimalityconditionreducesto:






















EÝx,nÞ. footnote It isassumedthathere xistst 5 ß0,Dà suchthatGnÝk,nÞ ² 0 -k 5 ß0,tà and
GnÝk,nÞ ³ 0 -k 5 ßt,Dà. Thiscondition, knownastheSingleCrossingCondition(SC1) footnote ,
supposesthatanincreaseinthelevelofproductionmodifiesthedistributionoftheprofitsuchthat
thereisashiftofprobabilitymassfromthehighesttothelowestvaluesofprofit.
Underthisassumption, wefindthat, underDARA, anincreaseintheproductioncostreducesthe
demandforreservegoods: themarginalcostforrisk-shiftingincreaseswithcandawealtheffect
reinforcesthissubstitutioneffect. UnderIARA, thetwoeffectsareoppositeandthefinalresultis
thereforeambigous. If theinitialwealthorthelevelofdemandincrease, theproductionofreserve
goodsincreases(decreases) astheabsoluteriskaversiondecreases(increases). Clearly, thedemand
forreservegoodsisanormalgood(inferiorgood) forDARA (IARA).
The reservegoods strategyand insurance
Weassumenowthatinadditiontotheuseoftheselfprotectionstrategy, thefirmcaninsurethe
risk. Wesupposethatinsurersarerisk-neutral. AgainstapremiumP, themarketoffershiman
indemnitypaymentIÝxÞ contingentontherealizationsofthelossandthenumberofreserve
goods footnote . It isassumedthathecostofprovidingtheinsurancepolicyisproportionaltothe
actuarialvalueofthepolicy, i.e. it involvesafixedpercentageloading. Thepremium ustatleast
covertheexpectedvalueoftheindemnitypayment.




wherek istheloadingfactor. Insuranceisunfairinthesensethatk > 0. Theinsuranceindustryis
assumedtobeperfectlycompetitivesothat( ref: prime ) holdswithequality.
Theprofitofthefirmisthengivenby
EÝx,nÞ =
E?Ýx,nÞ = w+ px+ IÝxÞ ? P ? cÝD + nÞ if x ² D







UÝE?Ýx,nÞÞdFÝx,nÞ + Ý1? FÝD,nÞÞEÝD,nÞ
 mbox IÝxÞ ³ 0
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UÝE?Ýx,nÞÞdFÝx,nÞ + Ý1? FÝD,nÞÞEÝD,nÞ








ÝE?Ýx,nÞÞ ? V ² 0 - x ² D
< 0 ö IÝxÞ = 0
  #   
VÝ1+ kÞ?1 = EUv
P = Ý1+ kÞ X
0
D









  #   
Condition( ref: C1 ) impliesthatheindemnitypaymentinvolvesatotalinsuranceoflosses






E?Ýx#,nÞ = w+ px# ? P ? cÝD + nÞ if x ² x#
E?Ýx,nÞ = w+ px? P ? cÝD + nÞ if x# < x ² D
E+ÝD,nÞ = w+ pD? P ? cÝD + nÞ if x > D
Assumingthatheloadingcostk iszero, weobtainthathefirmchoosesatotalinsuranceoflosses,



































strategies, aspreviouslynoted, hasanimportantimplicationforallthesefirms. It effectively
encouragesinsurers, whenthenumberofreservegoodsproducedcanbeobservable, tomakethe
premiumresponsivetothesereservegoods.
 baselineskip = 0.6cm
Appendix
Proof of Proposition 1












ÝE?Ýx,nÞÞdFÝx,nÞ ++Ý1? FÝD,nÞÞU vÝEÝD,nÞÞà
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  #   
ObservethatEÝU
vv




U vÝE?Ýx,nÞÞÝAÝE?Ýx#,nÞÞ ? AÝE?Ýx,nÞÞÞdFÝx,nÞ + Ý1? FÝD,nÞÞÝAÝE?Ýx#,nÞÞ ? AÝEÝD,nÞÞÞU
AÝwÞ beingthemeasureofabsoluteriskaversion, underDARA (IARA) V > Ý<Þ0andV isequalto
zeroif thefirmexhibitsconstantabsoluteriskaversion.









Ýw* ÞFnÝx,nÞdx/U vÝE?Ýx#,nÞÞ > 0.









NotethatunderCARA, Zmustbeequaltozerofor( ref: e5 ) toholdwithequality. If thesingle
crossingconditionissatisfied, Z ² Ý³Þ0astheabsoluteriskaversiondecreases(increases).





































numberofreservegoods,  displaystyle dndx# > 0.
Differentiatingequation( ref: e2 ) withrespecttox# andn, wherethelatteristreatedasan
exogeneouslydeterminedvariable, gives:



























ÝE?Ýx,nÞÞdFÝx,nÞ + Ý1? FÝD,nÞÞU vvÝEÝD,nÞÞà < 0











ÝE?Ýx,nÞÞdFÝx,nÞ + Ý1? FÝD,nÞÞU vvÝEÝD,nÞÞà/U
v
ÝE?Ýx#,nÞÞ > 0
UnderCARA equation( ref: a5 ) becomes:







levelofthedeductible,  displaystyle dx#dn > 0.
Proof of Proposition 2
WhenthefirmexhibitsCARA, theeffectsofachangeintheproductioncostontheoptimal
deductibleandtheoptimalnumberofreservegoodsaregivenbythetwofollowingequations:
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  #   
Thedenominatorfequations( ref: a21 ) and( ref: a22 ) isequaltothedenominatorf( ref: a17 )
and( ref: a18 ). Observethathenumeratorf( ref: a21 ) and( ref: a22 ) arepositivendstheproof.
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